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Abstract
This paper makes a detailed forecast of future population trends and home vacancies in a single 
rural farming community in southern Japan. We find that this apparently thriving community is, 
in fact, shrinking steadily and in danger of eventual extinction. Conservative estimates show a 
population loss of 59% over the next 30 years with 69% of the currently occupied households 
becoming vacant during that same period. Meanwhile there are very few couples of child-bearing 
age to potentially replenish the population and keep the local elementary school from closing its 
doors. Under these circumstances, drastic action is required in order to maintain anything 
approaching the status quo. In conclusion, this paper looks at the many cultural, psychological 
and financial challenges the community will have to address and overcome if it is to remain viable.
Background
Japan is entering uncharted waters. Her population is ageing and shrinking and homes are being left 
vacant at an unprecedented rate. While data for overall population, age composition, and single-dweller 
households is readily available, it generally reflects and forecasts national, prefectural or township-level 
trends and fails to look at their potential impact at a district or neighborhood level.[1]
To remedy this matter, we have set out to predict and assess population change and future household 
vacancies and to consider their ramifications for a single elementary school district. The area chosen for 
this study was the Takata Elementary School District (hereafter “Takata”) which is located on fertile 
farmland within the Kawanabe Township, a landlocked municipality in the center of the Satsuma Peninsula 
in Kagoshima Prefecture. Takata is made up of some twelve contiguous neighborhoods that are to be 
found on generally flat land and six small communities, or villages, scattered in the surrounding hills and 
valleys. Takata was selected for this study because there are tens of thousands of communities like it in 
Japan and because it is not generally perceived to be a community in danger of severe population loss.
Making use of age, gender and household composition data provided by the Kawanabe Township 
government and gender and age-specific longevity tables for Kagoshima Prefecture, we will predict 
mortality-driven population attrition over the next thirty years while also looking at the various factors 
that may influence an individual’s move into or out of the community.[2]
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Population Data
The Kawanabe Township merged with the Chiran and Ei Townships on December 1, 2007 and the 
oldest available age-distribution data for the 18 neighborhoods that comprise Takata is for December 31, 
2007.[3] At that time, Takata’s total population was 1659, with 44% of the population male and 56% female. 
80% of the population lived in the central 12 communities and 20% resided in the outlying 6 communities. 
Below is a population pyramid derived from the December, 2007 data.
-150 -100 -50 0 50 100 150
100+
95-99
90-94
85-89
80-84
75-79
70-74
65-69
60-64
55-59
50-54
45-49
40-44
35-39
30-34
25-29
20-24
15-19
10-14
5-9
0-4
WOMEN
MEN
Takata 
Popula�on 
Pyramid 2007
5011
One can observe a general top-heaviness in keeping with the large elderly population. The adverse effect 
of World War II on the current elderly male population is particularly striking. Men in Takata who are 
65 or older account for only 33.5% of the total elderly population while women account for 66.5%. This 
remarkable 33% differential most likely reflects a greater number of male deaths during or resulting from 
WWII and women generally outperforming men in longevity. Meanwhile, at the opposite end of the age 
spectrum, we find only a small number of adults of child-bearing age and of children.
What Can We Learn from the Available Data?
While the Kawanabe Township office had only population distribution data (tables showing the total 
number of men and women in each of Takata’s 18 communities for every year of age) for the years 2007 
and 2009, we were able to obtain age distribution data and household composition data (lists showing the 
age and gender of the occupants of each household) for September 30, 2013 and again for January 31, 2017. 
The 2013 data showed that Takata had a total of 711 households, with 556 households in the 12 central 
communities and 155 households in the 6 outlying communities.
Using these various data sets, we performed the following calculations:
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1. Making use of the December 2007 and January 2017 age distribution data together with age and 
gender-specific longevity tables for Kagoshima Prefecture, we compared expected mortality-driven 
population attrition by January 2017 with actual attrition for that same period. We also used this data 
to look for other age groups that showed signs of shrinkage due to outmigration or growth due to in-
migration.
2. Making use of the September 2013 and January 2017 household composition data and age and gender-
specific longevity tables for Kagoshima Prefecture, we compared expected household vacancies with 
actual vacancies during this 40-month period.
3. Making use of raw data and our findings in 1) above, we forecasted population change in Takata during 
the 30-year period from 2017 to 2047.
4. Making use of raw data and our findings in 2) above, we forecasted the number of households that will 
become vacant in Takata during the 30-year period from 2017 to 2047.
5. Making use of the age distribution data for 2017, we calculated the number of children expected to 
enter Takata Elementary School over the next six years and the number of couples of a child-bearing 
age.
Below is a more detailed account of the above five calculations and our consequent findings, numbered 
as in the outline above.
1) Forecasted vs Actual Population Change
During the 9 plus years from December 31, 2007 to January 31, 2017 Takata’s population decreased by 
15% from a total of 1659 residents in 2007 to 1407 residents in 2017. While the population of the central 
neighborhoods decreased by 10%, the older, outlying communities suffered a loss of 35%. This differential 
would appear to suggest that the outer communities are in a more advanced stage of aging and attrition 
than their inner counterparts.
In order to better understand the nature and degree of this population change, we followed 10-year 
cohorts from 2007 to 2017 as summarized below: 
Central Takata
2007 males 0–9 10–19 20–29 30–39 40–49 50–59 60–69 70–79 80–89 90+
# 56 62 55 50 59 98 78 87 42 6
         
2017 males 9–18 19–28 29–38 39–48 49–58 59–68 69–78 79–88 89–98 99+
# 51 27 60 55 56 98 71 64 7 1
2007 females 0–9 10–19 20–29 30–39 40–49 50–59 60–69 70–79 80–89 90+
# 43 53 48 52 63 98 101 131 105 30
         
2017 females 9–18 19–28 29–38 39–48 49–58 59–68 69–78 79–88 89–98 99+
# 43 27 50 54 66 105 100 99 57 6
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Outer Takata
2007 males 0–9 10–19 20–29 30–39 40–49 50–59 60–69 70–79 80–89 90+
# 1 11 8 4 22 19 11 39 27 1
         
2017 males 9–18 19–28 29–38 39–48 49–58 59–68 69–78 79–88 89–98 99+
# 2 4 5 4 22 20 5 19 3 0
2007 females 0–9 10–19 20–29 30–39 40–49 50–59 60–69 70–79 80–89 90+
# 0 8 5 4 13 16 27 68 43 6
         
2017 females 9–18 19–28 29–38 39–48 49–58 59–68 69–78 79–88 89–98 99+
# 0 7 3 3 15 13 21 54 12 0
One predictable and yet striking finding is the flight of Takata’s youth, most likely for work, marriage and 
higher education. More than half of the male and nearly half of the female 10 to 19 cohort in 2007 had 
departed Takata by 2017. The data for later years suggests that some of these out-migrators may 
eventually return to Takata, that men are slightly more likely to return in their 30s and 40s, and that 
returns are more likely to occur in central Takata than in the outlying areas. It would appear that women 
also return to or move into the community, most often when they are in their 60s, and most likely to look 
after their own or their husband’s aging parents. Again, this influx of women appears to be more prevalent 
in central Takata than in the outlying communities. Finally, the people of Takata appear to have mortality 
rates fairly much in keeping with the life expectancy tables although some are dying, being hospitalized 
or leaving the area in their 60s and 70s as can be expected in terms of overall averages.
2) Expected vs Actual Household Vacancies
To test our ability to predict future vacancies, we looked at the household composition data for 2013 
and attempted to forecast the number of households that would most likely be vacant in 2017. We focused 
on elderly single-occupants and double occupants where both persons were of a highly advanced age and 
used their life expectancies to calculate potential vacancies.
According to the household composition data for September 2013, Takata had a total of 711 households 
and 41% of these households had only one occupant. Because there was only a 40-month spread between 
the 2013 data and the January 2017 data, we were limited to a very old cohort with a life expectancy 
within those bounds. This calculation forecasted a total of 22 vacancies.
In fact, by January 2017, 43 households – nearly twice the number forecasted – had been vacated. The 
total number of households had dropped by 6% to 668 households. The percentage of single-occupant 
households remained at 41% during this four-year period and this may be a fairly stable figure as 
households with two residents become households with only one, and households with one resident 
become vacant.
When comparing the performance of the households in central and outer Takata, we found the following:
 2013 2017 #change   %change
Central Takata Households  556  535   －21     －3.7
Outer Takata Households  155  133   －22   －14.2
Total Takata Households  711  668   －43     －6.0
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The loss of 43 households in 40 months is rather striking especially because this trend can be expected 
to continue. The data implies that the outlying villages in Takata are disappearing more quickly and if 
attrition continues at this pace they will be virtually gone in 30 years. Our calculations for the upcoming 
30 years can be found in 4) below.
While central Takata is faring much better, there is still ample cause for concern. A twenty-one 
household deficit is significant when one considers the impact an empty home has on a community as a 
whole. It is important to point out, however, that three of Takata’s 12 central neighborhoods actually 
enjoyed an increase in the number of households as some new homes were built and vacant homes were 
re-occupied. In all, these three neighborhoods enjoyed a net gain of 12 new households. The details of 
these gains merit further study and may influence our ability to accurately calculate and forecast future 
vacancy rates.
The differential between our forecasts and the actual numbers can be accounted for, in part, because 
the 40-month term was too short for the statistically meaningful use of life expectancy data. In addition, 
there are reasons other than death for a house to become vacant. Most likely, the occupant moved into a 
long-term care facility, causing their home to become and remain vacant barring a decision by their 
children or other relations to move into, rent or sell the home.
3) Forecasting Population Change from 2017 to 2047
Making use of age and gender data for Takata’s 17 communities from January 31, 2017 and age and 
gender-specific longevity data for Kagoshima Prefecture, we forecasted population change for the three 
decades from 2017 to 2047. (Note that Takata’s smallest community, Tetsuyama, “disappeared” during the 
four years from 2013 to 2017.)
Population Forecast
   Population Per Community
 Act. Est. Est. Est.
Central Communities 2017 2027 2037 2047
Nagatakami  145  126   98   76
Takatashimo  129  108   82   60
Nakanoushiro   57   47   38   26
Takata Nakafukura   29   20    9    5
Nakanomae  135  117  100   78
Fujinoshita  157  131  103   78
Kaminoushiro   93   79   59   37
Kaminomae   74   52   38   29
Jonomae   35   24   14    7
Jonoushiro   83   67   45   36
Miyakouji  106   91   71   49
Miya Nakafukura  145  116   80   48
Central Takata Total 1188  978  737  529
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 Act. Est. Est. Est.
Outer Communities 2017 2027 2037 2047
Okubo   46   30   21   10
Fukanoki   18   10    5    1
Kawahara   64   39   23   15
Yanagi   57   39   25   12
Kikuhara   34   26   20   14
Outer Takata Total  219  144   94   52
Takata Total 1407 1122  831  581
We can also look at the same population trends in terms of percentages as follows:
 Per-Decade Population Losses (%)
  2017–27 2027–37 2037–47
Central Communities −18% −25% −28%
Outer Communities −34% −35% −45%
Takata Total Population −20% −26% −36%
One can observe that the greatest per-decade population losses, as a percentage of the population at the 
time, are to occur in the third decade, from 2037 to 2047.
To further put in perspective the anticipated scale of population loss, we have included a calculation of 
the total loss of population as a percentage of the current population as follows:
 Total Population Loss (%)
  2017–27 2017–37 2017–47
Central Communities −18% −38% −55%
Outer Communities −34% −57% −76%
Takata Total Population −20% −41% −59%
These figures are actually quite conservative given that they only account for loss due to mortality and 
do not take outmigration and long-term hospitalization into account.
4) Forecasting Household Vacancies from 2017 to 2047
Making use of age and gender data from January 31, 2017 for each household and age, and gender-specific 
longevity data for Kagoshima Prefecture, we also forecasted the attrition of households in central and 
outer Takata for the three decades from 2017 to 2047.
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  Number of Occupied Households
 Act. Est. Est. Est.
Central Communities 2017 2027 2037 2047
Nagatakami   64   43   30   27
Takatashimo   54   39   28   23
Nakanoushiro   25   16   15   13
Takata Nakafukura   17    7    3    1
Nakanomae   50   38   35   26
Fujinoshita   67   47   33   27
Kaminoushiro     43   33   21   14
Kaminomae   40   15   12    9
Jonomae   25   12    4    2
Jonoushiro   36   23   15   13
Miyakouji   47   32   20   14
Miya Nakafukura   68   43   30   20
Central Takata Total Households  536  348  247  189
 Act. Est. Est. Est.
Outer Communities 2017 2027 2037 2047
Okubo   28   12   10    4
Fukanoki   12    4    2    1
Kawahara   39   14   10    4
Yanagi   34   15    9    6
Kikuhara   21   12   10    6
Outer Takata Total Households  134   57   41   21
Total Occupied Households  670  405  288  210
We can expect 265 homes to be vacated in the first decade, 117 in the second decade and 78 in the third 
for a total of 460 vacant homes. General trends may be easier to comprehend if we look at the anticipated 
percentage of houses vacated per decade in inner and outer Takata.
 Per-Decade Household Losses (%)
  2017–27 2027–37 2037–47
Central Communities −35% −29% −23%
Outer Communities −57% −28% −49%
Takata Total Households −41% −29% −27%
While we anticipate the percentage population loss to be the greatest in the third decade as indicated in 
Section 3) above, the percentage of households vacated in the first decade, from 2017 to 2027, is clearly 
the highest. A loss of 40% of the households over a period of only ten years is on the scale of a disaster. 
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Takata lost 53 households to a fire on February 4, 1962 but the homes were rebuilt and re-occupied.[4] 
The modern counterpart is a demographic disaster that far exceeds that conflagration and is exacerbated 
by the fact that the inheritors of the vacated homes (generally the children or siblings of the former 
owners) often live elsewhere, and are not generally interested in renting or selling their homes. To make 
matters worse, few families are looking to move into a vacated home anyway. We will look at these and 
other hurdles on the road to the re-occupation of Takata’s homes in the “Conclusion” section below.
To further put in perspective the scale of this problem we should include a calculation of the total loss 
of occupied homes as a percentage of the current number of occupied homes as follows:
 Total Household Losses (%)
 2017–27 2017–37 2017–47
Central Communities −35% −54% −65%
Outer Communities −57% −69% −84%
Takata Total Households −41% −57% −69%
If action is not taken, over the next thirty years two thirds of the central homes will become vacant and 
five of every six homes in the outlying areas will be empty. We should note that this calculation does not 
include the homes that are already vacant so the actual picture is even more bleak. Furthermore, as 
shown in Section 2) above, we can expect much more dramatic attrition than can be accounted for by 
mortality alone.
5) The Future of Takata Elementary School
We also looked at the number of children ages 0 thru 6 in the Takata Elementary School District in 
January 2017 in an effort to assess the size and viability of the elementary school in the future.[5] Takata 
has the following number of children in the 0–6 age group:
 Age Number of Children
 0  8
 1  7
 2 10
 3  9
 4  8
 5 15
 6  8
 Total 65
These figures suggest that the elementary school will continue to maintain its current number of 
approximately 60 students for the upcoming six years if these families remain in the community. In order 
to determine the community’s ability to sustain this number of children, we then looked at the number of 
couples of child-bearing age living in the school district.
Making use of individual household composition data provided by the local government, we were able 
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to determine the number of couples of child-bearing age, defined here as couples in which the female 
partner is between the ages of 18 and 45. Below is a listing of the number of couples in each community 
and the number of children these couples already have.
  Couples of
Community Name  Child-Bearing Age (2017)  Current # Children
Nagatakami    6   3, 3, 2, 2, 2, 2
Takatashimo  4   3, 3, 1, 0
Nakanoushiro  0       
Takata Nakafukura  0     
Nakanomae  2         2, 1
Fujinoshita  4      3, 3, 2, 2 
Kaminoushiro    1      2
Kaminomae  3      3, 2, 2
Jonomae  0  
Jonoushiro  4      3, 1, 1, 1
Miyakouji  4      3, 3, 3, 2
Miya Nakafukura  4      3, 2, 2, 2
Central Takata Total Child-Bearing Age Couples 32
Okubo  0  
Fukanoki    0  
Kawahara  0  
Yanagi  0  
Kikuhara  1      1
Outer Takata Total Child-Bearing Age Couples   1
Takata Total Child-Bearing Age Couples 33
While we find 33 couples of child-bearing age, only one couple does not have any children, and 6 couples 
have only one child. Of the remaining 26 couples, 14 already have two children and 12 have three children. 
This data suggests that it will be difficult for the Takata Elementary School to maintain its current size. 
Even if every couple with less than three children were to have a total of three children, this would only 
add 29 children to this age cohort. Thus, the only hope for the Takata Elementary School is the return of 
young parents born in the area and the influx of other families from other areas. If this influx does not 
occur in the upcoming 5 to 10 years and the elementary school suffers further attrition, it will become 
even more difficult to encourage young parents to re-locate here.
This is already true in the outer communities where there is only one child-bearing age couple and one 
child in a total of five communities.
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Conclusion
Takata will continue to be confronted by this demographic disaster until the community either comes 
up with a revolutionary plan or disappears altogether. The following factors will make it all the more 
difficult to offset Takata’s rapid diminution:
Factors Related to the Owners of Vacant Homes
(1) The grown children of the present owners – the inheritors – of Takata’s homes tend to have a 
dwelling and a livelihood elsewhere and are therefore not compelled to return to the community 
when their family/childhood home becomes vacant.
(2) The inheritors of Takata’s homes either have enough money that they do not need to sell or 
rent their property for additional income or they do not have enough money to fix up said 
property in preparation for its sale or rental.
(3) People, the Japanese included, are not generally accustomed to renting or selling a home and or 
property that has been in the possession of their family for many generations.[6]
(4) The sorting through and disposal of their parents’ possessions – which usually include a Buddhist 
altar – is an emotionally complex and time-consuming task. Most children need time to process 
the illness and/or death of their parents and would prefer to delay matters related to their 
family home. Unfortunately, unoccupied and untended homes tend to age quickly in Japan due 
to heavy rainfall and high humidity.
Factors Related to Potential Renters/Buyers of Vacant Homes
(5) Takata and the immediately surrounding communities offer few employment opportunities to 
entice a return to or a move into the community.
(6) The Takata Elementary School is shrinking to the point that some school years are taught in 
tandem with other school years and Takata is developing a reputation as a school that demands 
a lot of its parents in the form of semi-compulsory participation in the PTA and other similar 
organizations.
(7) Young families do not tend to want to live in older homes with more primitive baths, toilets, 
kitchens and floors.
Factors Related to Action by the Local Community
(8) Change, in the form of the emptying out of Takata’s homes, is occurring too slowly for the 
current residents to feel alarmed so they tend to be slow to take action. Even for those who are 
concerned, there is no clear course of action.
(9) Most Japanese communities are accustomed to having their problems (health care, crime and 
so on) taken care of by a government agency but this is a problem that the government is ill-
suited to address in an effective manner and therefore one that requires local citizen action. 
Meanwhile, the local citizens are not in the habit of taking such action on their own behalf.
(10) In some cases it is difficult for the community to determine who has inherited a vacated home 
or property and therefore difficult to reach them. Meanwhile, the local government is not able 
to disclose such information to others in the community.
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(11) Rural communities and individuals tend to be risk-averse and the rental or sale of a home to an 
“outsider” is often perceived as a potential threat to the status quo.
In order to address this crisis, the community as a whole must reach a consensus regarding a course 
of action and commit time and money to it. Furthermore, an organization specifically set up to address 
and coordinate the jumping of the above hurdles will be vital to the re-occupation of Takata’s homes.
With regard to the challenges faced in (1) thru (4) above, Takata’s current residents will need to find a 
way to appeal to absentee homeowners to contribute to Takata’s future by making their homes available 
for rent or sale. Anything Takata’s residents can do to assist in preparing vacated homes will make this 
process more efficient and will help to build momentum in addressing this crisis as a community. Factors 
(5), (6) and (7) might by addressed by finding families that are particularly drawn to a rural lifestyle, by 
adding as many modern amenities as possible to older homes, and, in some cases, by building new homes 
and apartments to attract young families. Appealing to their ability to live comfortably and at no great 
expense out in the countryside and to commute to Makurazaki, Chiran, and Kaseda in less than 30 
minutes or to Kagoshima City in less than an hour may attract some new residents. This will depend on 
the community’s ability to act quickly and to effectively market the quality of life that Takata has to offer.
If a core group of new families commits to a new life in Takata they will become an effective marketing 
tool when appealing to homeowners to rent or sell their homes and to young families to return to or move 
into the community. Such new arrivals can also energize the community to take further action. The 
alternative is drastic population and household loss and, in time, Takata’s disappearance.
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